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beneﬁt from discussion of their higher risk for worse outcome. Such
patients might opt to avoid TKR altogether or participate in pre-
operative interventions to address risk factors for poor outcome,
including weight reduction, enhanced control of pre-operative pain,
and further treatment for mood disorder and catastrophizing.Table
Mean Physical Function, Pain, Mental Health, and Catastrophizing Scores by Pain
Diagram Categories, adjusting for sex and age
Pain diagram
Categories
Mean WOMAC
Physical Function1
Mean
WOMAC
Pain1
Mean
MHI-52
Mean
Catastrophizing
Score3
N¼264 N¼257 N¼264 N¼221
Low (0e2) 38.4 38.5 78.7 9.2
Medium (3e4) 48.4 43.8 75.05 13.1
High (5) 48.6 46.5 63.6 15.6
p value (trend) < 0.001 0.002 < 0.001 < 0.001
1. Scored 0-100; 100¼worst
2. Scored 0-100; 100¼best
3. Scored 0-52; 52¼worst
Table 1
Structural outcome in x-ray and MRI
Parameter Mean (± SD) Baseline Five year Expected
“No treatment”
Min JSW (mm) 1.16 ± 1.22 1.70 ± 1.38* 1.01 ± 1.07*
Mean JSW MAC (mm) 2.58 ± 1.58 2.86 ± 1.48 2.24 ± 1.43*
ThCtAB (mm) 2.32 ± 0.58 2.47 ± 0.64 2.09 ± 0.56*684
DEMOGRAPHIC AND CLINICAL CHARACTERISTICS OF PATIENTS
HAVING RECEIVED JOINT REPLACEMENT VERSUS HIGH TIBIAL
OSTEOTOMY SURGERY: A COMPARISON OF TWO COHORTS
R. Moyer, T. Birmingham, J.R. Gifﬁn. Univ. of Western Ontario, London,
ON, Canada
Purpose: Total knee arthroplasty (TKA) replaces the osteoarthritic knee,
while High Tibial Osteotomy (HTO) attempts to preserve it. TKA has
been traditionally viewed as a treatment option for older patients with
end-stage disease, and HTO a treatment option for younger patients
with mal-alignment and OA conﬁned to one tibiofemoral compartment.
With increasing rates of TKA, and decreasing rates of HTO, it is impor-
tant to better understand the eligibility criteria for these quite disparate
surgeries. Therefore, the purpose of the present study was to investigate
the demographic and clinical characteristics of patients with knee OA
who received TKA compared to patients who received HTO.
Methods: Patients with or at high risk for developing knee OA were
selected from the Osteoarthritis Initiative (OAI), a multi-center, pub-
lically accessible database. Only those patients with varus alignment
that received TKA or partial medial uniarthroplasty since enrollment
were included. Patients who received medial opening wedge HTO were
included from a separate cohort from a single centre specializing in
knee realignment or osteotomy surgery. Baseline demographic and
clinical characteristics (age, bodymass index [BMI], sex, Knee Injury and
Osteoarthritis Outcomes Score [KOOS]) were collected for both groups.
Radiographic measures included lower limb frontal plane alignment
(mechanical axis angle [MAA]), Kellgren and Lawrence grade of disease
severity (KLG), and medial/lateral joint space width (MJSW/LJSW).
Patients from the two cohorts were then split into subgroups according
to age (<50y, 50-59y, 60-69y, 70y). In patients that received bilateral
HTO or TKA surgery, only the ﬁrst surgical limb was included. Inde-
pendent t-tests and chi-squared analyses were used to compare dif-
ferences in means and proportions between groups, respectively. A
bonferroni correction for multiple comparisons was applied and
adjusted the signiﬁcance level to p<0.002.
Results: Data from 834 patients having received HTO (n¼565) or TKA
(n¼269) were included. Overall, patients receiving HTO were younger
with more varus alignment (p<0.001). A total of 367 HTO (n¼216) and
TKA (n¼151) patients were between the ages of 50 and 69. In those
patients, although lower limb alignment was more varus in patients
receiving HTO (-7.9±3.7) vs. TKA (-4.4±3.9), radiographic disease
severity (KLG) was not signiﬁcantly different between groups. Although
JSW could not be directly compared between cohorts, 90-96% of
patients that received joint replacement had minimal to no lateral joint
space narrowing (grade 0-1), suggesting lateral compartment disease
did not make them ineligible for HTO. BMI (HTO: 29.2±4.4 kg/m2; TKA:
31.0±4.7 kg/m2) and proportions of degenerative vs. post-traumatic OA
(HTO: 92%vs.8%; TKA: 93%vs.7%) were also similar between groups
(p<0.001). Signiﬁcantly more males received HTO (82%, p<0.001);signiﬁcantly more females received TKA (60%, p<0.001). Preoperative
KOOS 4 subdomains were consistently lower (worse) in patients that
received HTO compared to patients that received TKA, with signiﬁcant
differences for pain (p<0.001) and quality of life (p<0.001).
Conclusions: These ﬁndings suggest substantial overlap in demo-
graphic and clinical characteristics between patients receiving TKA vs.
HTO, particularly in those between 50 and 69 years of age. Sex is a
notable exception, with relatively few females receiving HTO. TKA was
not associated with greater radiographic or patient-reported disease
severity. Identifying optimal eligibility criteria for both surgical inter-
ventions requires re-evaluation.
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STRUCTURAL SURVIVAL OF THE KNEE JOINT FIVE YEARS AFTER
JOINT DISTRACTION
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Purpose: Knee joint distraction (KJD) provides clinical improvement
and tissue structure modiﬁcation in knee osteoarthritis and can post-
pone total knee arthroplasty (TKA). We evaluated to what degree these
improvements sustain 5 years after distraction and whether the
observed tissue structure modiﬁcation on MRI and x-ray persists at 5
years follow-up.
Methods: Twenty patients, eligible for TKA, were treated with 8 weeks
of KJD by use of an external ﬁxator. At annual follow-up, clinical out-
come was represented by survival of the knee joint and WOMAC score.
Cartilage thickness was quantiﬁed on MRI and change in minimum and
mean joint space width (JSW) on standardized semi-ﬂexed x-rays. In a
group of patients from the osteoarthritis initiative, matched for Kellgren
& Lawrence grade at baseline, the ‘natural course’ in cartilage thickness,
minimal and mean JSW were determined to compare to our patients.
Results: Survival of the knee joint in the 20 patients (age 49±6;
mean±SD) was 80%. A signiﬁcantly higher total WOMAC indicated
persistent clinical beneﬁt (mean, 43.9±14.8 at BL to 62.6±26.8 at 5
years; p¼0.004). The minimum JSW increased by treatment with KJD
and this was sustained up to ﬁve year (Table 1; * indicates p<0.05). This
contrasts with the extrapolated natural course of the minimal JSW
(Table 1). Similar results were seen for the mean JSW and the ThCtAB,
although less explicit (Table 1).
Conclusions: TKA can be postponed for at least ﬁve years in 80% of
young OA patients. Signiﬁcant clinical beneﬁts and an increase in car-
tilage thickness and JSW were still present at 5 years. The effects were
not as strong as observed 1 and 2 years after treatment, still they rep-
resented a signiﬁcant structural beneﬁt compared to the natural course
of the disease. Therefore, joint distraction has great potential to effec-
tively postpone TKA.686
IDENTIFICATION OF PATIENTS WITH POOR OUTCOMES AFTER HIP
ARTHROPLASTY: DEVELOPMENT OF A PRELIMINARY PREDICTION
ALGORITHM
E. Lungu, P.-A. Vendittoli, F. Desmeules. Maisonneuve-Rosemont Hosp.,
Montreal, QC, Canada
Purpose: Hip arthroplasty is generally considered a deﬁnitive treat-
ment for patients with hip osteoarthritis who are non-responsive to
more conservative approaches. However, a signiﬁcant proportion
experience poor outcomes following surgery. Up to 23% of the patients
undergoing total hip arthroplasty (THA) experience unfavourable pain
outcomes 3 months to 5 years after the procedure. Moreover, up to 15%
Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416 A409of patients report dissatisfaction with surgery. In light of these obser-
vations, careful case management must be implemented in order to
minimize unsuccessful outcomes. Potential interventions directed at
improving surgical outcomes include patient education, intensive
rehabilitation and targeting of modiﬁable risk factors. The ability to
predict the identity of those patients pre-operatively could lead to the
implementation of interventions targeted at improving surgical results.
However, identiﬁcation of patients at risk of severe pain and functional
limitations after hip arthroplasty is difﬁcult. The objective was to
develop a preliminary prediction algorithm (PA) allowing the identi-
ﬁcation of patients at risk of unsatisfactory outcomes one to two years
following hip arthroplasty.
Methods: Prospectively-collected retrospective data on 265 subjects
having undergone primary unilateral hip arthroplasty (50 classical
THAs, 128 large-femoral head diameter THAs, 10 ceramic femoral head
THAs and 77 hip resurfacing arthroplasties) from 2004 to 2010 were
collected from the database of the Maisonneuve-Rosemont Hospital in
Montreal, Canada. Hip pain, stiffness and function as measured by the
Western Ontario and McMaster Universities Osteoarthritis Index
(WOMAC) were available pre-operatively and post-operatively (mean
post-surgical follow-up ± SD: 446 ± 171 days). Demographic and clin-
ical variables recorded just before the surgery as well as the answers to
individual WOMAC items preoperatively were considered as potential
predictors. Patients were considered as having a poor outcome if they
had a post-operative total WOMAC score in the worst tertile of the
sample and if they perceived their operated hip ’’Like an artiﬁcial joint
with minimal restriction’’, ’’Like an artiﬁcial joint with major restric-
tion’’ or ’’Like a non-functional joint’’. The PA was developed using
recursive partitioning, with classiﬁcation and regression trees (CART).
Results: Out of the 265 patients eligible for inclusion in the study, 40
(15.1%) had a total WOMAC score  11.5 and perceived their joint as
artiﬁcial with minimal or major restrictions or like a non-functional
joint. Hence, these patients were considered at risk of poor surgical
outcomes. A PA consisting of the following variables achieved the most
acceptable level of prediction: gender, age at the time of surgery, body
mass index (BMI), and 3 items of the pre-operative WOMAC (degree of
pain with walking on a ﬂat surface and during night and degree of
difﬁculty with putting socks or stockings). The rule had a sensitivity of
75.0 % (95% CI: 59.8-85.8), a speciﬁcity of 77.8% (95% CI: 71.9-82.7), a
positive predictive value of 37.5% (95% CI: 27.7-48.5), a negative pre-
dictive value of 94.6% (95% CI: 90.3-97.0) and positive and negative
likelihood ratios of 3.38 (95% CI: 2.49-4.57) and 0.34 (95% CI: 0.19-0.55)
respectively.
Conclusions: The preliminary PA shows promising results at identify-
ing patients at risk of poor outcome after hip arthroplasty. Additional
validation of this preliminary PA is warranted before recommending its
clinical use.
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POSTOPERATIVE MECHANICAL ALIGNMENT OF THE LOWER LIMB
CORRESPONDING TO THE SUCCESSFUL CLINICAL OUTCOME AFTER
TOTAL KNEE ARTHROPLASTY (TKA)
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Purpose: Successful clinical outcome after total knee arthroplasty (TKA)
requires precise re-alignment of the mechanical axis of the lower limbs.
The mechanical axis of the lower limbs is considered to pass through
the center of the prosthesis, and four or ﬁve degrees of mal-alignment
of the lower limbs were caused early implant failure. The postoperative
appropriate mechanical axis is important for the implant survival.
Recently, to achieve the appropriate alignment of the lower limbs, the
computer-assisted TKA, patient-speciﬁc TKA and kinematically aligned
TKA were preferred to perform instead of the conventional TKA. How-
ever, while there were several reports in which these new technologies
resulted in better outcomes, no signiﬁcant differences were obtained by
the meta-analysis. It is still unclear the postoperative mechanical
alignment of the lower limb corresponding to the successful clinical
outcome after TKA. The aim of this study was to examine the rela-
tionship between the postoperative symptoms evaluated by patient-oriented outcomes with the radiographic lower limb alignment of the
patients who underwent conventional TKA.
Methods: The ﬁfty-two painful medial knee OA patients (mean age 73.1
y, male/female 4/48) with Kellegren-Laurence (K/L) grade 4 scheduled
for primary TKA were enrolled in this study. We performed TKA using
the conventional mechanically aligned method, to use intramedullary
femoral guides and extramedullary tibial guide. The radiological
assessment included pre- and post-operative whole-leg standing
radiographs. On the radiographs, the femoro-tibial angle (FTA) and the
mechanism axis percentage [MA%; deﬁned as the percentage in which
the mechanical axis (Misculicz line: the weight-bearing line from the
center of femoral head to the center of ankle) bisects the total width of
the tibia] were measured preoperatively, while the lateral distal fem-
oral angle (LDFA) and the medial proximal tibial angle (MPTA) were
evaluated postoperatively. The radiographic ﬁndings, visual analog
scale for pain and a patient-oriented outcome measure, the Japanese
Knee Osteoarthritis Measure (JKOM), were recorded every time-point.
The patients were divided into two groups according to the post-
operative radiographic parameters; the inlier- and outlier- alignment
groups. When the patients were classiﬁed into the inlier groups when
the MA% was involved in 40 to 60%, while the remaining patients were
classiﬁed into the outlier alignment groups. Pre- and post-operative
JKOM data of these two groups were compared using the Mann-
Whitney U-test. The pre- and post-operative FTA and MA% of the
patients were compared using Spearman correlation analysis. A P-value
of less than or equal to 0.05 was considered to be statistically sig-
niﬁcant. The statistical analysis conducted using SPSS version 19 (SPSS
Institute, Chicago, IL, USA).
Results: The twenty-eight of ﬁfty-two patients were classiﬁed into the
MA% inliers group, while the remaining twenty-four patients were
classiﬁed into the MA% outlier group. The post-operative MA% was
correlated with pre-operative MA% (r ¼ -0.384, p ¼ 0.005), but not FTA
(r ¼ 0.253, p ¼ 0.077). When the patients were divided into two groups
according to the ideal ranges of FTA (173 ± 2), LDTA (83 ± 2) andMPTA
(90 ± 2), no signiﬁcant differences of JKOM scores were observed
between these two groups, respectively. The post-operative JKOM total
score (24.6/100) and JKOM category II score (7.8/32) of MA% outliers
group were signiﬁcantly increased in comparison to those of MA%
inliers group (15.6/100, p<0.05 and 4.0/32, p<0.05, respectively).
Conclusions: The present study suggested that the post-operative
weight-bearing mechanical axis, MA%, affected the post-operative
symptom of the patients who underwent TKA. This cannot be explained
by other radiographic parameters, such as FTA, LDTA and MPTA.
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VOLUMETRIC PERI-PROSTHETIC OSTEOLYSIS IN TOTAL HIP
ARTHROPLASTY MEASURED USING COMPUTED TOMOGRAPHY e A
12 YEAR PROSPECTIVE DOUBLE BLIND RANDOMIZED CONTROLLED
TRIAL
J.A. Broomﬁeld, T.T. Malak, A.J. Palmer, G.E. Thomas, A. Taylor, A.J. Carr,
S. Glyn-Jones. Univ. of Oxford, Oxford, United Kingdom
Purpose: This study represents a prospective double blind RCT. The
purpose was to examine the extent and volume of acetabular peri-
prosthetic osteolysis in patients randomized to either highly cross-
linked polyethylene (HXLPE) or ultra high molecular weight poly-
ethylene (UHMWPE).Polyethylene acetabular components have been
commonplace since the emergence of total hip arthroplasty (THA).
Recent advances have shown newer generations of HXLPE to be supe-
rior in wear performance than the previous UHMWPE. Evidence also
shows that polyethylene wear particles result in the release of proin-
ﬂammatory mediators and induce inﬂammation causing periprosthetic
osteolysis, and hence, contribute to implant loosening.
Methods: Fifty-four patients were recruited, all of whom received THA
using a cemented collarless tapered stem with 28mm cobalt chrome
head and uncemented acetabular component. Patients were random-
ized to HXLPE or UHMWPE liner (n ¼ 27 per group). Patients, surgeons
and assessors were blinded to treatment allocation. This cohort has
previously been analysed using Radiostereometric analysis (RSA)
demonstrating signiﬁcantly lower volumetric wear in the HXLPE group.
Patients were recalled at a minimum of 12 years post surgery for CT of
the hip. All scans were performed using the same machine; a GE VCT
Lightspeed 64 Slice. All scans used the following image acquisition
settings: rotation time 0.7sec, slice thickness 0.625mm, ﬁxed kv 120,
pitch 0.969:1, noise index 28, auto ma between 120-600, large FOV.
